In recent years, TCD has been used to evaluate cerebral blood flow velocity (CBF-V) changes in migraine sufferers, during and between attacks (reviewed in ref. 1). In tension-type headache, however, vascular mechanisms of the pain have rarely been considered. Wallasch has used TCD to evaluate the interictal CBF-V changes in 21 patients with episodic tension-type headache (2). The author reports increased CBF-V and reduced pulsatility indices in the basal cerebral arteries. These findings are similar to the cerebrovascular alterations observed between attacks in patients with migraine and suggest an increase in vascular tone of the conductance vessels.
Autoregulation in migraine JOHN STIRLING MEYER
Schlake et al. present a well-designed study with new information relevant to the vascular hypothesis for the pathogenesis of migraine. Between migraine attacks, 20 migraineurs, who had previously shown focal zones of cerebral hypoperfusion, were given intravenous acetazolamide before cerebral blood flow (CBF) was measured once again. Acetazolamide acts via CO 2 mediated cerebrovasodilator mechanisms. Seventy percent showed restitution of CBF to normal. Fifteen percent with "complicated migraine" showed partial restitution of CBF but elderly patients (15%) with associated cerebral atherosclerosis did not show any vasodilator response. The authors conclude that zones of hypoperfusion promptly recover chemical autoregulation between mild to moderate migraine attacks. But autoregulatory impairment persists in "complicated migraine" patients, possibly on the basis of pre-existing focal flow deficits and likewise among elderly migraineurs with cerebral atherosclerosis. Chemical autoregulation, tested by CO 2 vasodilatory responsiveness, has been shown in our own and other laboratories to be impaired during migraine attacks, similar to that which is observed in patients tested during or after ischemic cerebrovascular disease. This implies that zones of hypoperfusion in migraine are pathogenetically important. This is particularly so in migraine with aura, indicating that ischemia may be responsible for the focal neurological symptoms accompanying the headache. Acetazolamide testing during and after migraine attacks and long-term evaluation of the possible therapeutic benefits of this drug in the prophylaxis of recurrent complicated migraine require further investigation.
Arterial head pain PHILIP B GORELICK
In this issue of Cephalalgia Mitsias and Ramadan and Biousse et al. review the descriptive features of headache in an important cause of serious intracranial disease-ischemic stroke. Mitsias and Ramadan provide a comprehensive overview of the prevalence and clinical features of headache that accompany TIA, non-disabling ischemic stroke, completed ischemic stroke, and specific stroke subtypes such as atherothrombotic occlusive disease, cerebral embolism, and lacunar infarction. The authors conclude that headache is a frequent symptom of cerebrovascular disease; however, it may be difficult to distinguish ischemic stroke subtype and precise arterial territory of stroke based on headache features. angiography. One patient had latero-cervical pain reminiscent of carotidynia, and the other had a severe "exploding" headache suggestive of subarachnoid hemorrhage. In both cases pain was the main symptom, and there were no signs of retinal or cerebral ischemia. In the latter case there were bilateral extracranial internal carotid artery dissections. Biousse et al. concluded that early recognition of headache and neck pain in carotid artery dissection could lead to early diagnosis and possibly the prevention of stroke caused by this condition.
If it is true that headache and related pain may not be a good predictor of ischemic stroke mechanism and location of symptomatic cerebral artery (1), how then should we interpret the symptom of headache in the absence of other symptoms or signs in persons at risk for stroke? Conventional wisdom suggests that one must maintain a high index of clinical suspicion in relation to the headache symptom. In neurologic practice I have found that patients, especially the elderly, with the following headache symptoms and pattern are considered carefully for neurologic and other diagnostic studies. These include those who: (a) generally do not suffer from headaches and complain of new onset headache; (b) develop a severe headache; or (c) note a marked worsening in their usual headache pattern. Many times a detailed neurologic history and physical examination will reveal important "hidden" clinical clues to help target diagnostic testing to specific disorders such as temporal arteritis, cerebral neoplasm, glaucoma, and hemorrhagic or ischemic stroke. Until we can uncover specific biologic markers and diagnostic tests, our neurologic examination and clinical judgement serve as our best guide to focused diagnosis and treatment.
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Chiari malformation BERNARD WILLIAMS
This fascinating paper indicates the complexity and difficulty of evaluating problems associated with headache and possible deformity of the anatomical structures in the hindbrain area. Dr Stovner describes many variants of headache in this family and also shows us a spectrum of changes around the hindbrain. The difficulty in classifying hindbrain herniation or producing any grading system for its occurrence is so troublesome that the occurrence of hindbrain related headache is one of the clinical features which leads the surgeon to decide whether or not the deformities are symptomatic. It might be thought that headache persisting for over four hours and headache lacking any pulsatile quality were factors against hindbrain related headache.
The causes of Chiari type I deformity, or as it perhaps better might be called hindbrain herniation, are various and they are often idiopathic. No well established familial connection has been established and certainly no genetic relationship. Familial cases are of course described both in families and in identical twins.
Patient 5, who had cough headache but whose tonsils were at the foramen magnum, might indeed have a functional valvular obstruction at the foramen magnum. In a large series of patients with hindbrain abnormalities features of bulbar compression headache and impulse-related headache are both common. From 386 cases of hindbrain herniation seen in this clinic 227 cases reported head or neck pain as part of their presenting feature and in 125 of these the pain was worse after impulse-related features, that is to say coughing, lifting, rising suddenly from a stooping position and so on. In this database of course there are many people who have not been cured by surgery. A hindbrain malformation is no protection against other forms of headache. Nevertheless, it was clear that many patients were relieved of symptoms when the initial MR pictures were no more severe than those seen in Patient 5. I don't think it is reasonable to call this a form fruste of the malformation, it is better to look carefully at the axials and see whether there is evidence of craniospinal pressure dissociation which is after all what causes the tension and presumably the generation of painful impulses from the structures at the hindbrain. In addition to clinical features it will probably soon be possible to use better anatomical information and possibly functional information such as flow studies on MRI to help decide which of these patients may be helped by decompressive surgery.
